
 
 
 
 
 
 

 

AI Ethics and The New Laws of Robotics 
 

By Andra Keay, Managing Director, Silicon Valley Robotics 

A re you wondering what role the ethics of AI and robotics, or autonomous and 
intelligent systems, is going to play in retail? As illustrated in the following chart, 

the number of news mentions of the terms AI or Artificial Intelligence and ethics has 
risen significantly in the last five years according to CB Insights. What has also 
happened is that robotics has become a subset of AI, occasionally referred to as 
autonomous and intelligent systems or self-driving systems.  
 
 
 
 
 

 Source: CB Insights1 
 
Robots are also subject to many of the same ethical concerns being raised for AI. 
After all, robots are embodied AI and to some extent, robots are also the scape-
goat, or ‘the robot canary in the AI coal mine.’  
 
For retailers to future proof their robot deployments, they need to be aware of the 
ethical issues with AI. As a child, I was fascinated by Isaac Asimov’s Robot Stories 
and the “Laws of Robotics,” although even then I saw them as a cautionary tale not 
a prescription for action. In the last decade, we have seen exponential growth in the 
number of papers, reports, and organizations talking about the ethics of AI and ro-
bots, but many of these papers run to the hundreds of pages or contradict each 
other. PricewaterhouseCoopers (PwC) conducted a recent study of 59 AI ethics 
and principal documents from across the world. Certain topics are raised in almost 
all documents. But there are some topics that are not raised at all. And even though 
accountability is cited in more than 75 percent of all documents, we are only talking 
about the accountability of the robots or AI. There is no discussion on how to meas-
ure the success or accountability of the ethical principles. So how do we walk the 
walk, not just talk? 
 

1 Tech Companies Confront the Ethics of AI, October 12, 2018. https://www.cbinsights.com/

research/artificial-intelligence-ethics. 
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 Tech Principled Artificial Intelligence: Mapping Consensus in Ethical and Rights-based Approaches:2  
 
 
 
 
 
 
 
 
 
 
 
 
 
                    
 
 
 
 
As someone who studies this field and participates in global AI/Robotics ethics groups (IEEE EAD and OCE-
ANIS), I highly recommend the EPSRC Principles of Robotics for their clarity, depth, and practicality. In 2010, 
the Engineering and Physical Sciences Research Council (or EPSRC) of the UK Research Institute started 
holding workshops with experts across many disciplines to discuss potential issues and the social benefits of 
these new technologies. These EPSRC Principles of Robotics can be related to existing social and legal 
frameworks, which help CEOs, policymakers, and robot builders to move forward. I have continued to refine 
the message of the EPSRC principles, and I conclude with policy recommendations to help in the deployment 
of the “New Laws of Robotics.” These include: 
 

1. No killer robots. In 2018, UN Secretary-General Guterres called on the world to ban these weap-
ons “that are politically unacceptable and morally revolting.” Currently, 30 countries have called for 
a ban, including China. The U.S. and Russia are notable exceptions. 

2. Robots should obey the law. Humans, not robots, are the responsible agents and care should be 
taken to design, build, and deploy devices that do not break local laws, moving away from the 
mindset of ‘ask for forgiveness, not permission.’ 

3. Robots should be good products. Again, humans are the responsible agents and should design, 
build, and deploy robots that are mindful of codes, standards, and consumer protections. Even if a 
robot is not directly interacting with people, there can be negative impacts on society such as in-
creased traffic, energy consumption, or pollution. 

4. Robots should be transparent in operation. Vulnerable users (and we are all vulnerable at times) 
should not be manipulated by the illusion of character or emotion in a robot. We should be able to 
understand what a robot is doing and why it is doing that at all times. 

5. Robots should be identifiable. Extending the principle of transparency, we should be able to identi-
fy both a robot and the person responsible for the operation of that robot always. All other vehicles 
in public spaces (boats, planes, motorcycles, cars, etc.) must display identification. 

 
My suggestions for implementing these principles include creating Robot Registries, which can also incorpo-
rate information about transparency from some of the new techniques available - perhaps a combination of 
blockchain and Google’s new AI Model Cards, taking lessons from Open Data movements like the Open Mo-
bility Foundation.  
 
We can start simply by putting license plates and brand names on robots travelling in public spaces, including 
retail, many of whom look quite anonymous at present. We should also look into requiring independent ethics 
review boards, which have been very successful in the fields of medicine and biotech. I am currently cam-
paigning for a new role of “Robot Ombudspeople” as well; people who can listen to community concerns and 

2 Tech Principled Artificial Intelligence: Mapping Consensus in Ethical and Rights-based Approaches (Berkman Klein 2020), 

 https://cyber.harvard.edu/publication/2020/principled-ai.  

 



3  

 

 make sure that they are collected and heard by policymakers because we have a big diversity gap in techno-
logical rollouts.  
 
In December 2020, Silicon Valley Robotics launched the Good Robot Industry Awards in which 52 compa-
nies, products and individuals met the judging standards in the areas of Product Innovation, Vision, Commer-
cialization, Overall Excellence, Entrepreneurship, and Community Champions. We hope to inspire more 
recognition of Environmental, Social and Governance (ESG) goals in technology companies.  
 
For more information, please see the Silicon Valley Robotics website at: https://svrobo.org. 
 



 
 
 
 
 
 

 

An Introduction to Building a Supply Chain Sense 

and Response System 
 

By Han Liu, Associate Professor of Computer Science and Statistics, Director, Retail Ana-

lytics Council, Northwestern University and Chief Data Scientist Advisor, RetailPredict.ai 

and Steven Keith Platt, Lecturer and Research Director, Retail Analytics Council, North-

western University and Co-Founder and Chief Development Officer, RetailPredict.ai   

T rade disputes with China and the Covid-19 pandemic are recent examples of 
supply chain shocks that left many firms unprepared to respond. Unfortunately, 

it is anticipated that these types of shocks are “becoming more frequent and se-
vere” (see Illustration 1).  In addition to macro-level supply chain shocks, more lo-
calized challenges continually arise. For example, inclement weather conditions 
and road construction can impact in-transit delivery times. Another example is a 
supplier’s inability to meet critical work-flow requirements. A final example is unan-
ticipated shifts in consumer demand, such as for paper towels during a pandemic. 
 
Illustration 1. 

To address these types of problems, we created an enterprise framework with 
three embedded artificial intelligence models that enables manufacturers, retailers, 
and carriers to respond to supply chain risks both as they arise and are predicted to 
present a threat, and recommends optimal command and control solutions. In this 
short article, we will introduce the enterprise framework and describe the objectives 
of three supply chain models. 
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 Enterprise Framework 
 
The enterprise framework advances a method by which: 1. data is ingested, engineered, transformed, and 
secured in a centralized analytical operational database, 2. these inputs, which are consistently updated, are 
then processed by applying three generalized AI models within the AI/machine learning analytics platform 
(Real-Time Route Replanning, Critical Raw Material Insights, and Demand Exception Monitoring),  and 3. the 
system generates advance warnings and recommends corrective response protocols (actionable data gener-
ator) to operational personnel (see Illustration 2).    
 
Illustration 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Real-Time Route Replanning Model     
 
The objective of this model is to deliver insights to end-users that enables a proactive, rapid, and agile re-
sponse to risk. The model ingests relevant data and features from the centralized analytical operational data-
base and generates real-time alerts and predictions of potential issues. An example of a real-time alert gener-
ated is a traffic accident that has occurred is brought to the user’s attention. Also, the model runs simulations 
and predictions of anticipated risk. For example, the solution will monitor planned shipments, accounting for 
origin, destination, pickup time, and projected arrival time. It then simulates the entire lifecycle of a shipment 
with forecasted conditions, i.e., weather and road conditions. The system scores each shipment based on risk 
severity. It flags the locations where specific threats are most likely to occur, displaying the data and issuing 
alerts, as well as generating suggested corrective protocols.    
 
Critical Raw Material Insights Model 
 
This model enables a manufacturer to monitor its raw materials inventory compared to the proposed produc-
tion plan and generates replenishment orders to meet critical work-flow production requirements. The objec-
tive of this model is to provide the manufacturer with enough lead time to select an alternative vendor if re-
quired. This stimulates required raw materials to adopt for planning and control of product quantities by ven-
dor. Further, this allows for the planning of resource requirements based on user-defined scheduling objec-
tives. These user-defined objectives, such as on-time delivery and resource utilization, can be modeled to re-
flect manufacturing strategies at each location of use. Schedulers generate scenarios to evaluate the impact 
of events and new manufacturing strategies on every aspect of manufacturing operations. 
 
Demand Exception Monitoring Model 
 
Undetected, rapid shifts in consumer product demand can negatively impact a retailer’s supply chain invento-
ry planning in several ways.  These include, for example, inadequate lead times to critical vendors and out-of-
stock positions, which result in lost sales and adverse consumer response. This model addresses this by run-
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 ning hourly cycle iterations of store-level demand to detect shifts in consumer demand that exceed historical 
trends.  It can also look at aggregated demand, across a company, to account for trends that may not push 
the needle enough to register for any individual store, but could impact a logistics center (i.e. a 2-3 percent 
variance in one store may not be enough to trigger a notice, but across fifteen stores, that means a 30-45 per-
cent unanticipated increase in demand that can tax a distribution center’s capacity). 
 
In this article, we introduce an enterprise framework with three embedded artificial intelligence models to ena-
ble stakeholders to respond to supply chain risks both as they arise and are predicted to present a threat, and 
recommends optimal command and control solutions. As micro-level and localized risks to supply chain man-
agement will continue to confront retailers and their supplier ecosystem, the need for such solutions presents 
itself.  
 
 
 
 
 



 
 
 
 
 
 

 

Facts Versus Fiction in Retail Robotics 

By Shawn Harris, Director of NA Intelligent Automation/SmartSight EMA, Zebra  
     Technologies 
 

T he year 2020 has been filled with uncertainties in more ways than one. What is 
certain is that eCommerce growth in the retail industry will continue. During the 

month of June, overall retail web traffic generated almost 22 billion visits, up from 
16.07 billion global visits in January.1 Furthermore, the number of consumers utiliz-
ing alternative shopping options continues to grow. Retailers are left to manage the 
increasing number of orders they need to fulfill while also ensuring enough workers 
are available to provide an enhanced in-store shopping experience. How retailers 
manage these shifts in consumer buying habits and utilize their labor is key to re-
maining competitive and improving operational efficiencies. This article explores 
various facts versus fiction about retail robotic deployments. 

 
Fact: Robots coupled with human work-
ers drive efficiencies. 
 
The retail industry has the lowest rate of la-
bor productivity, with other industries outpac-
ing it since 1987.2 Worker output by the hour 
is not enough for retailers to keep up with the 
rapidly changing industry and growing con-
sumer demands, which is why many are con-
sidering automation. When used alongside 
human workers, mobile automation (also 
known as robotic or automated guide vehi-
cles) holds the potential for driving increased 
efficiencies and helping stores improve work-
flows. Although some concerns have been 
voiced regarding robots and the potential 
they hold for replacing store associates, the 
truth is that the real value of robots is linked 

to the number of shelves they can check stock availability for and how quickly. The 
real benefit is a robots’ ability to augment human workers and help retailers analyze 
inventory and improve store performance. A recent Harvard Business Review arti-
cle noted that “[t]he real benefit of retail robots is the opportunity to capture more 
granular data about the products on the shelves and customer buying patterns.”3   
 

1 “Coronavirus impact on retail e-commerce website traffic worldwide as of June 2020, by average 

monthly visits,” Statista, 2020. https://www.statista.com/statistics/1112595/covid-19-impact-retail-e-

commerce-site-traffic-global. 

2 “The Ongoing Evolution of US Retail: A Format Tug-of-War,” page 93, Ali Hortaçsu and Chad Syv-

erson. https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.29.4.89. 

3 “What Robots Can Do for Retail,” Harvard Business Review, 2020. https://hbr.org/2020/10/what-

robots-can-do-for-retail. 
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 By adding mobile automation to their current operations, retail-
ers can dedicate store associates to higher-skilled tasks, leav-
ing mobile automation systems to complete more manual and 
repetitive tasks that would otherwise take up an associate’s 
time. This increase in productivity gives retailers the resources 
to focus on delivering a better customer experience and drive 
improved satisfaction, loyalty, and safety in-store. 
 
Fiction: Robots are a costly investment. 
 
In recent years, Robotics as a Service (RaaS) has taken hold, 
with many companies recognizing the need to incorporate au-
tomation quickly and cost-effectively. This shift from incurring 
capital expenses (CAPEX) to an operating expenses (OPEX) 
has helped decrease the cost of investment for mobile automa-
tion. This allows more retailers the opportunity to pursue intelli-
gent automation as a viable solution to improving productivity. 
Furthermore, allowing companies to pay a monthly subscrip-
tion fee for their mobile automation system as opposed to buy-
ing them upfront creates a lower risk solution and makes it 
more favorable with retail decision-makers who have yet to in-
corporate automation. RaaS overcomes risk uncertainties and 
addresses the lack of experience that some companies have 
by outsourcing that expertise. By offering this in a subscription 
format, RaaS increases agility and flexibility for retailers so 
they can adopt and scale as needed. It also protects the in-
vestment and allows for the disposal and upgrade of the mo-
bile automation system after the initial contract expires. This 
helps avoid the need to hold lagging technology for a pre-

scribed depreciation period. For solutions like mobile automation, this can be approximately five years. 
Choosing to invest in RaaS over other costly robotics options offers tremendous value for retailers and could 
take as little as one month to drive contributions to the bottom line.  
 
Fiction: Robots lack customer acceptance. 
 
Consumers have high demands and those demands are growing. As the use of robots has increased in retail 
environments, the industry has seen a shift in how shoppers view new technology. According to Zebra Tech-
nologies 13th annual Global Shopper Study, 74 percent of shoppers agreed that the use of technology can 
help retailers provide a safe, comfortable, and more convenient shopping experience.4 Consumers recognize 
the  value retail technologies provide in improving the customer experience. More than anything, these shop-
pers are looking for skilled customer service, customization, and convenience when they walk into brick-and-
mortar stores. Failure to provide this level of service will result in retailers losing market share to competitors. 
In addition to elevating the shopper experience, robots can also be designed to navigate in such a way that 
they seek to “blend” into the background, reducing any concerns stores may have over customers running 
into them. As Donald Norman said in his book, The Design of Everyday Things, “good design is a lot harder 
to notice than poor design, in part because good designs fit our needs so well that the design is invisible.” 
 

4       Zebra’s 13th annual Global Shopper Study, 2020. https://connect.zebra.com/Shop2021_us. 

 



 
 
 
 
 
 

 

Robots Aid Essential Workers During COVID-19 
Maintaining precise tabs on inventory levels greatly assists in the surge of online 
and in-store shopping 
 

By Tim Rowland, CEO, Badger Technologies, a product division of Jabil  

 

T he outbreak of COVID-19 has impacted every aspect of our daily lives. Grocery 
shopping is no exception. From the early panic over the availability of toilet pa-

per to growing concerns about aisles of empty shelves, the tried-and-true traditions 
of consumer shopping experiences have been altered significantly. 
 
From their position on the front lines, grocers have met pandemic-related challeng-
es by going to extraordinary lengths to keep shelves full and stores safe. Grocers 
have responded to the surge in online shopping, despite the stress placed on sup-
ply chains and inventory systems. 
 
Grocers also have adjusted quickly to changing shopping patterns as customers 
make fewer trips, yet spend more time and money during each visit. Meanwhile, 
stores implemented safety measures for employees while redirecting security staff 
to enforce new social distancing and mask-wearing rules. It has been a Herculean 
task, but thankfully, savvy grocers have not had to go it alone. 
 
On the bright side during these times, autonomous robots are performing multiple 
tasks that bolster the heroic efforts of essential grocery workers. Maintaining pre-

cise tabs on inventory levels in real-time to 
meet unprecedented online and in-store 
shopping demands is one example of how 
robots are expanding their presence while 
shaping the future of retail. 
 
The difference is in the data 
 
Ask any grocery associate to name their 
least favorite task and most likely the re-
sponse will be something about scanning 
shelves. Following the massive run on pa-
per products and everyday staples in the 
spring, most grocers did not need shelf 
scanners to let them know inventory was 
an at an all-time low. 
 
The challenge for many stores was filling 
visible holes with comparable products to 
avoid the “empty shelf” look. Over time, 
however, this approach led to products be-
ing located in multiple places throughout 
stores with increased co-mingling of mis-
placed and mispriced products. 
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 Stores can utilize robots’ scanning prowess to maintain accurate replenishment tallies and planogram compli-
ance. The immediate inventory visibility delivers actionable insights that can guide all sorts of business deci-
sions. 
 
With every item scanned regularly and repeatedly, staff and management can then  perform impactful deep 
dives that reveal useful trends, insights, and anomalies. The difference is in the data. Discoveries may in-
clude: 
 
• Top-selling items that need rapid replenishment. 
• Conversely, which items have not sold in a while? 
• UPCs that do not match with products. 
• Misplaced items or duplicates in different parts of stores. 
• Bad or expired tags on the shelves. 
• Discontinued or out-of-stock items that have created holes on shelves. 
 
At Woodman’s Markets, an independent grocer with stores throughout Wisconsin and Illinois, the ability to put 
autonomous robots to work assessing real-time inventory status led to big inventory management gains. Data 
gathered and correlated by robots enabled Woodman’s to quickly identify which products needed to be 
brought in from area stores or warehouses. Moreover, detailed trending reports helped stores prioritize re-
plenishment lists while better managing commodities and vendors with frequent stock issues. 
 
Shelf-scanning robots have proven they can detect out-of-stock products with more than 95 percent accuracy 
while identifying incorrect or mispriced products over 90 percent of the time. As Woodman’s stores are cav-
ernous—averaging some 240,000 square feet, almost six times bigger than the grocery industry average—
the scale of scanning more than 100,000 items is exponential. 

 
For Woodman’s Markets, which are open 
24/7, robots fully scan stores three times dai-
ly. In contrast, grocers who rely on manual 
inventory tracking typically are lucky if they 
complete one storewide inventory scan a 
week. 
 
Having product location data is a huge 
timesaver 
 
Equally important during pandemic-era shop-
ping, robots can provide up-to-the-minute da-
ta on product location, which is a huge time-
saver for customers, store associates, and 
online order pickers alike. At Woodman’s, 
product location data is updated in a mobile 
shopping app, which helps associates and 
shoppers quickly find items within a four-foot 
section of aisles that typically extend more 
than 100 feet.  
 

As robots take their rightful place alongside essential grocery workers,  it is  clear that the biggest difference 
they make is the delivery of critical data that improves shopping experiences and streamlines operations. Da-
ta-savvy retailers that embrace the many benefits of autonomous robots are the most likely to survive COVID-
19 conditions while being best positioned to thrive in our post-pandemic future. 
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